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(54) Rotatively-operated switch apparatus and communication terminal apparatus 



(57) A communication terminal apparatus includes 
a disc member supported such that a portion thereof 
protrudes outside the body case, and rotated to output 
a signal in accordance with its rotation direction and ro- 
tation angle, a first switch operated by pushing-in the 
disc member toward the body case, a second and a third 
switches separately operated by pivoting the disc mem- 
ber about a pivot axis parallel to the rotation plane and 



orthogonal to the pushing-in direction, a storage device 
storing a plurality of items, a display device displaying 
a cursor and a plurality of the items read from the stor- 
age device, and a control device moving the cursor dis- 
played in the display device, selecting and executing the 
displayed items or other items required for communica- 
tions in accordance with the operations of the disc mem- 
ber and the first to the third switches. 



FIG. 1 
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Description 

[0001] The present invention relates to a rotatively- 
operated electronic component with a push switch 
which is usable in various electronic devices such as a 
portable device. 

[0002] A rotatively-operated electronic component 
having a disc member made to output a signal in ac- 
cordance with a rotation direction and a rotated angle 
produced by its rotation, and a switch operated by push- 
ing operation of the disc member in a direction orthog- 
onal to a rotation axis of the disc member is known as 
a jog dial. Such the rotatively-operated electronic com- 
ponent is used, for example, for selecting an item on a 
display by rotating operation of the disc member, decid- 
ing the selected item by the pushing operation of the 
disc member or executing the decided item by further 
pushing operation of the disc member. 
[0003] In another example of such the rotatively-op- 
erated electronic component disclosed in Japanese 
Patent Application Laid-open 11-163997, in addition to 
the above switch (a first switch), another switch (a sec- 
ond switch) is provided. The second switch is operated 
by pivoting the disc member to one direction about a 
pivot axis parallel to the rotation plane of the disc mem- 
ber and orthogonal to the pushing direction. By operat- 
ing this second switch, a function such as canceling 
(clearing) once decided item is performed, which has 
been made conventionally by the other operating ele- 
ment such as a pressing operation key. 
[0004] By providing the second switch, a number of 
operations may be performed by operating only the disc 
member, whereby operability extremely increases. Par- 
ticularly, in a communication terminal apparatus such as 
a portable phone, a number of operations may be per- 
formed with one finger of a thumb or a forefinger while 
holding it in a hand, thus providing an extremely con- 
venient handling capability. 

[0005] It would be desired to provide a further in- 
crease of the operability in such apparatus. 
[0006] For example, when the disc member is pivoted 
about the pivot axis parallel to the rotational plane of the 
disc member and orthogonal to the pushing direction, 
operability of the apparatus will be improved further if 
two switches are provided for being operated by pivoting 
operations to two directions instead of pivoting the one 
direction. 

[0007] Accordingly, an object of the present invention 
is to provide means to improve the operability of an ap- 
paratus having a rotatively-operated electronic compo- 
nent. 

[0008] A rotatively-operated switch apparatus ac- 
cording to an embodiment of the present invention is 
characterized to include a rotating operation unit capa- 
ble of accepting rotating operation and pressing opera- 
tion in a direction orthogonal to a rotation axis of the ro- 
tating operation and outputting a signal in accordance 
with a rotational movement of the rotating operation, a 



first push switch operated by pressing the rotating op- 
eration unit, and a second and a third push switches dis- 
posed at both sides of the rotation plane of the rotating 
operation unit and operated by pivoting about a pivot 
5 axis parallel to the rotation plane of the rotating opera- 
tion unit and orthogonal to the direction of the pressing 
operation. 

[0009] Accordingly, the rotatively-operated switch ap- 
paratus according to an embodiment of the present in- 
fo vention may perform separate operations by operating 
the rotating operation unit into five directions, namely, 
the rotating operation to two directions, the pushing op- 
eration, and the pivoting operation to two directions 
about the pivot axis parallel to the rotation plane of the 
15 disc member and orthogonal to the pressing direction. 
Each of the operations may be provided with different 
meanings respectively. Accordingly, a number of items 
may be processed by operating only the rotating oper- 
ation unit whereby the operability is extremely in- 
20 creased. 

[0010] A communication terminal apparatus accord- 
ing to an embodiment of the present invention is char- 
acterized to include a housing member, a rotating oper- 
ation unit which is supported in such a way that a portion 

25 thereof protrudes into the housing member, for accept- 
ing rotating operation and pressing operation in a direc- 
tion orthogonal to a rotation axis of the rotating opera- 
tion, and outputs a signal in accordance with rotational 
movement of the rotating operation, a first push switch 

30 disposed within the housing member and operated by 
the pressing operation of the rotating operation unit, a 
second and a third push switches disposed at both sides 
of the rotation plane of the rotating operation unit within 
the housing member and are respectively operated by 

35 pivoting the rotation operation unit about the pivot axis 
parallel to the rotation plane of the rotating operation unit 
and orthogonal to the direction of the pressing opera- 
tion, to the both sides of the rotation plane of the rotating 
operation unit, a storage device for storing a plurality of 

40 items, a display device for displaying a plurality of the 
items read from the storage device, and a control device 
for conducting selection and execution of the items dis- 
played on the display device, and selection and execu- 
tion of the function required for communications in ac- 

45 cordance with the rotation of the rotating operation unit 
and the operation of the first to the third push switches. 
[0011] Accordingly, the communication terminal ap- 
paratus according to the present invention may effect 
operation of the rotating operation unit to five directions, 

so namely, the rotating operation to two directions, the 
pressing operation, and the pivoting operation toward 
two directions about the pivot axis parallel to the rotation 
plane of the rotating operation unit and orthogonal to the 
pressing direction, each operation being provided with 

55 different meanings respectively. Therefore, many items 
may be processed by only operating the rotating oper- 
ation unit. For example, by holding the apparatus in a 
hand, considerably many items may be processed only 
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by bending, stretching, pressing down or sliding of the 
thumb or the forefinger, whereby convenience in han- 
dling is extremely increased. 

[0012] Other and further objects, features and advan- 
tages of the present invention will appear more fully from 5 
the following description. 

[0013] The invention will be further described by way 
of non-limitative example with reference to the accom- 
panying drawings, in which: 

Fig. 1 is a schematic perspective view showing an 
appearance of a portable phone according to an 
embodiment of the present invention, 
Fig. 2 is a block diagram showing a circuit configu- 
ration of the portable phone, 
Fig. 3 is a schematic rear view showing a jog dial 
together with Fig. 4, 

Fig. 4 is an expanded sectional view of a main part 
of the jog dial, 

Fig. 5 is an expanded sectional view taken along 
line V-Vof Fig. 1, 

Fig. 6 is an exploded perspective view of a main 
part of the jog dial, 

Fig. 7 is a perspective view of a main part of the jog 
dial, and 

Fig. 8 is a schematic exploded perspective view 
showing an example of a switch apparatus accord- 
ing to an embodiment of the present invention. 

[0014] Hereunder, referring to the attached drawings, 
there are described embodiments in which a rotatively- 
operated electronic component according to the present 
invention is applied to a portable phone. 
[0015] As shown in Fig. 1, the portable phone 1 in- 
cludes a body case 2 made of synthetic resin, where 
various kinds of members are housed or mounted. At 
the upper part of the body case 2, an antenna 3 is in- 
stalled to be extracted or stowed freely, and through the 
antenna 3 transmission and reception of radio waves 
are conducted with base stations. 
[0016] At the front upper part of the body case 2 is 
installed a speaker 4 as an electro-acoustic conversion 
means. When calling, a voice of a called party is output- 
ted from this speaker 4. At the front lower part of the 
body case 2 is installed a microphone 5 as an acoustic- 
electronic conversion means. When calling, voice of a 
user is collected by this microphone 5. 
[0017] At somewhat upper position from the front 
center of the body case 2 is installed a liquid crystal dis- 
play (LCD) 6 as a display means capable of displaying 
various kinds of information such as receiving condition 
of radio waves, the amount of battery remaining, tele- 
phone numbers of called parties, registered contents as 
a telephone directory (telephone numbers and names 
of called parties or the like), outgoing and incoming his- 
tory, and other kinds of registered contents. 
[0018] At the front lower half of the body case 2, var- 
ious operation keys 7 are installed as operating means. 



By pressing these operation keys 7, input of various in- 
structions, texts or the like may be performed. 
[0019] Further, at the upper part of the left side sur- 
face of the body 2, a jog dial 8 is installed as a different 
switch apparatus from the operation keys 7. By rotating 
this jog dial 8, menus displayed on the liquid crystal dis- 
play 6, scrolling display of various items such as a list 
of outgoing and incoming history, telephone number list 
or the like, and a cursor for selecting items, etc., may be 
displayed. By the pushing operation (pushing-in opera- 
tion) of the jog dial 8 to the internal direction of the body 
case 2, the items displayed on the liquid crystal display 
6 may be decided or executed. Furthermore, selection 
or execution of the designated items may also be con- 
ducted by moving the jog dial 8 to the rear side of the 
portable phone along the side surface of the body case 
2 to provide the pivoting operation (push-down opera- 
tion) about the pivot axis parallel to the rotation plane of 
the jog dial 8 and orthogonaJ to the pushing-in direction, 
or by moving the jog dial 8 to the opposite direction of 
the push-down operation, namely, by moving it to the 
front side of the portable phone along the side surface 
of the body case 2 to provide the pivoting operation 
(push-up operation) about the pivot axis parallel to the 
rotation plane of the jog dial 8 and orthogonal to the 
pushing direction. Various operations may be provided. 
For example, once decided items may be cleared by the 
push-up operation, and a hierarchy of the menu may be 
raised by one level during display of the menu or a dis- 
play of a menu (called catch menu hereafter) by which 
a user is allowed to select procedures such as hold-on 
of call, microphone-off or the like when calling may be 
actuated during calling by the push-down operation. 
[0020] As shown in Fig. 2, the jog dial 8 essentially 
consist of a disc member 9, a detection circuit 10, and 
a first to a third switches 11,12 and 13. When the rotat- 
ing operation is performed with the disc member 9, its 
rotation direction and rotation angle are detected by the 
detection circuit 1 0, and the result of the detection is out- 
putted to a control means described later. When the disc 
member 9 is pushed into the interior of the body case 2 
by the pushing operation, the first switch 1 1 is operated, 
and when the push-down operation is performed with 
the disc member 9, the second switch 12 is operated, 
and when the push-up operation is performed with the 
disc member 9, the third switch 1 3 is operated. The con- 
trol means described later is operable to recognize op- 
erating condition of these switches, and to conduct var- 
ious controls in accordance with the rotation direction 
and the rotation angle of the disc member 9 and the op- 
erating condition of the first to the third switches 11,12 
and 13. 

[0021] As shown in Fig. 3, the disc member 9 is sup- 
ported by a base member 14 made of insulation material 
to be rotative and movable to the pushing direction, 
namely, to an arrow A direction in Fig. 3. More specifi- 
cally, an intermediate supporting plate 15 is supported 
by the base member 14 with freely pivoting, and the disc 
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member 9 is supported at the position near the pivot 
edge of the intermediate supporting plate 15. The inter- 
mediate supporting plate 15 is impelled to move to a 
clockwise direction shown in Fig. 3 by a spring member 
(not shown), namely, to an arrow CW direction in Fig. 3, 5 
whereby pivoting to the clockwise direction CW is made 
to stop at the initial position as shown in Fig. 3. At the 
rear side of the intermediate supporting plate 15 of the 
base member 14, an intermediate operation element 16 
having the shape of a letter L from side-view is support- 
ed with freely pivoting. At the position facing the rear 
edge 16a of the intermediate operation element 16 of 
the base member 14, the first switch 11 is disposed. Ac- 
cordingly, when the disc member 9 is pushed to the 
pushing-in direction A, the intermediate supporting plate 
15 pivots to the counterclockwise direction, namely, to 
the arrow CCW direction in the drawing, against the im- 
pelling force of the spring member (not shown), so that 
the disc member 9 appears to move to the pushing-in 
direction A apparently. When the intermediate support- 
ing plate 15 pivots to the counterclockwise direction 
CCW, a front edge 16b of the intermediate operation el- 
ement 16 is pressed by a rear edge 15a of the interme- 
diate supporting plate 15, and the intermediate opera- 
tion elecment16 is pivoted such that the rear edge 16a 
moves to the first switch 11, and pushes down the first 
switch 1 1 , whereby a signal is outputted to the effect that 
the push-down operation is conducted by the first switch 
1 1 . When the force of pushing the disc member 9 to the 
pushing-in direction A is removed, the intermediate sup- 
porting plate 15 pivots to the clockwise direction CW by 
the impelling force of the spring member and returns to 
the initial position. On the base member 14, two sup- 
ported pieces 14a, 14a are formed, each protruding to 
the opposite directions with respect to the direction or- 
thogonal to the pushing-in direction A and parallel to the 
rotation plane of the disc member 9. 
[0022] Fig. 3 shows that the disc member 9 is sup- 
ported by the intermediate supporting plate 15 which is 
freely pivoting, but the disc member may also be sup- 
ported by an intermediate supporting plate which, when 
being pushed, slides straight to the pushing-in direction 
A with respect to the base member. 
[0023] As shown in Fig. 5, the disc member 9 consists 
of two discs, namely, a stationary fixed disc and a rotat- 
ing disc which is disposed coaxially with the fixed disc 
and rotative with respect to the fixed disc. At the portion 
near the rim of the rotating disc facing the fixed disc, 
there exist a pair of counter electrodes, each being 
spaced and facing in the direction of the radius. These 
counter electrodes contact on-the-slide with pairs of 
counter electrodes formed at the portion near the rim of 
the fixed disc. The counter electrodes of the fixed disc, 
both in the outer and in the inner circumference, are dis- 
posed in a little displacement with respect to the circum- 
ferential direction. For example, when the counter elec- 
trodes of the rotating disc contact the counter electrodes 
of the fixed disc, and by putting the counter electrodes 



of the rotating disc to be at grounding potential, rotating 
angle may be detected by counting the number of times 
when the counter electrodes of the rotating disc fall to 
the grounding potential. Regarding the counter elec- 
trodes of the fixed disc, those of the outer circumference 
and the inner circumference are disposed in a little dis- 
placement with respect to the circumferential direction, 
so that the electrodes which earlier fall to the grounding 
potential according to the direction of rotation are differ- 
ent between those of the outer circumference and those 
of the inner circumference. Such being the case, rota- 
tion direction may be detected according to which elec- 
trodes fall earlier to the grounding potential. Therefore, 
by detecting by means of the detection circuit 1 0 the 
number of times when the counter electrodes fall to the 
grounding potential and which electrodes of the outer or 
inner circumference fall earlier to the grounding poten- 
tial, a control means described later may know the ro- 
tation direction and the rotation angle of the disc mem- 
ber 9, thereby capable of performing the required con- 
trol. 

[0024] As shown in Figs. 5-7, the body case 2 is 
formed with a front case 2F and a rear case 2R. In the 
rear case 2R is formed a placement unit 17 of the jog 
dial 9. The placement unit 17 is formed long recessed 
in the lateral direction, and a notch 17a is opened at the 
side surface in the left side. At the side walls 17b and 
1 7c facing each other at the top and the bottom of the 
placement unit 17, are provided pivoting fulcrums 18. 
[0025] The pivoting fulcrum 18 is composed of two 
supporting pieces 19,19', each facing spaced in the lon- 
gitudinal direction, namely, to arrows B and c directions 
in Fig. 1, and position control pieces 20, 20', each locat- 
ed at the left and right sides of the two supporting pieces 
19, 19'. The surfaces of the supporting pieces 19, 19' 
facing with each other are formed to shape protruded 
curve surfaces 1 9a, 1 9a' viewing in the vertical direction, 
namely, viewing in arrows D and E directions in Fig. 1. 
The space of the most narrow portion between the two 
protruded curve surfaces 19a and 19a' is made to be 
the same as or a slightly larger than a thickness F of the 
supported piece 14a of the base member 14 of the jog 
dial 9. The space between the two position control piec- 
es 20 and 20' is made to be a little larger than a width 
G of the supported piece 14a. 

[0026] The supported piece 14a of the base member 
14 is respectively inserted between the supporting piec- 
es 19 and 19' of the respective pivoting fulcrum 18, and 
sandwiched by the respective protruded curve surfaces 
of 19a, 19a', and a portion of the disc member 9 is made 
to protrude outside the body case 2 through the notch 
1 7a. Movement thereof in the lateral direction is control- 
led by the position control pieces 20, 20'. Within the rear 
case 2R, at the opposite surface to the surface of the 
base member 14 which supports the disc member 9, 
namely, at the position facing the rear surface 14b is dis- 
posed the second switch 12. At the position facing the 
disc member 9 of the front case 2F is disposed the third 
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switch 13. 

[0027] Accordingly, by rubbing with a finger pad or the 
like the portion of the disc member 9 protruding outside 
the body case 2 to move upward, namely, to an arrow 
D direction in Fig. 1 , or to the rear side direction, namely, 5 
to an arrow E direction in Fig. 1, the disc member 9 is 
rotated to be able to output a signal in accordance with 
its rotating direction and rotating angle, and by pushing 
to an arrow A direction, the first switch 11 is pushed 
down to be able to output the adapted signal. By pushing 
to the rear side direction with the finger pad or the like 
the portion of the disc member 9 protruding outside the 
body case 2, namely, by pushing to an arrow G direction, 
the disc member 9 and the base member 14 supporting 
thereof are made to pivot to the rear side direction about 
the supported pieces 14a serving as pivoting fulcrums 
supported by the supporting pieces 19,19', whereby the 
second switch 12 is pushed down with the rear surface 
14b of the base member 14 to output the adapted signal. 
Furthermore, by pushing to the front side direction with 
the finger pad or the like the portion of the disc member 
9 protruding outside the body case 2, namely, by push- 
ing to an arrow B direction, the disc member 9 and the 
base member 14 supporting thereof are made to pivot 
to the front side direction about the supported pieces 
14a serving as. pivoting fulcrums supported by the sup- 
porting pieces 19, 19', whereby the third switch 13 is 
pushed down with the front surface of the disc member 
9 to be able to output the adapted signal. 
[0028] Moreover, the space between the control piec- 
es 20 and 20* is made a little larger than the width G of 
the supported piece 14a of the base member 14, so that 
the supported piece 14a may move freely within the 
space surrounded by these control pieces 20, 20' and 
the supporting pieces 19, 19' without being provided 
with stress, whereby occurrence of plastic deformation 
on the supported piece 14a and the other parts of the 
base member 14 may be prevented. 
[0029] Next, referring to Fig. 2, there is described an 
outline of the circuit configuration of the portable phone 
1 according to the present invention. 
[0030] Firstly, command information inputted from the 
above-described various means such as operation keys 
7 or the jog dial 8 is inputted to a CPU (Central Process- 
ing Unit) 21. The CPU 21, based on the inputted com- 
mand information, controls an LCD driver circuit 22 and 
displays on the liquid crystal display 6 various informa- 
tion according to the command information (for exam- 
ple, telephone number being inputted, menu items, or 
outgoing history, telephone directory information or the 
like). The CPU 21, based on command information be- 
ing inputted, controls a transmission-reception circuit 
unit 23 to execute various processing according to the 
command information such as call processing, call clos- 
ing processing or the like. Furthermore, the CPU 21 ac- 
cesses a RAM (Random Access Memory) 24 which is 
a first storage means and makes it store designated in- 
formation, or accesses an EEPROM (Electrically Eras- 



able and Programmable Read Only Memory) 25 which 
is a second storage means to make it store various in- 
formation such as outgoing history or telephone direc- 
tory list which do not want to be erased when power is 
tuned off. The CPU 21 is made to execute each control 
described above based on program code stored in a 
ROM (Read Only Memory) 26. 

[0031] Under control of the CPU 21, the transmission- 
reception circuit unit 23 is made to transmit control sig- 
nal via the antenna 3 to conduct the call processing, and 
to receive incoming call signal from the base station via 
the antenna 3 to notify the CPU 21 about the incoming 
call. When calling, the transmission-reception circuit 
unit 23 also transmits a voice signal inputted from the 
microphone 5 after performing designated signal 
processing, or demodulates the voice signal after per- 
forming designated signal processing for a reception 
signal to output to the speaker 4. 
[0032] The jog dial 8 of the portable phone 1 may pro- 
vide respective command information according to the 
rotating operations of the disc member 9, the pushing- 
in operation of the disc member 9, the pivoting operation 
in the push-down direction of the disc member 9 and the 
pivoting operation in the push-up direction of the disc 
member 9. Accordingly, various instruction operation 
may be performed with the jog dial 8 by operating the 
disc member 9 into the five directions. Functions con- 
ventionally allocated to the other operation keys, for ex- 
ample, clear of the decided item, shift-up of a menu hi- 
erarchy by one level, display of the catch menu during 
calling, etc., may be performed by operating only the jog 
dial 8 and not using the other operation keys 7. Accord- 
ingly, it is possible to perform instruction operations with 
a finger of the thumb or the forefinger while holding the 
phone in a hand, thereby extremely increasing conven- 
ience of handling. 

[0033] Fig. 8 shows another example of a jog dial 8A. 
[0034] In the embodiment described above, the sec- 
ond and the third switches 12, 13 are disposed in posi- 
tions to sandwich the disc member 9, and there is an 
advantage that the space produced by disposition of the 
three switches may be made compact. In the present 
invention, the second and the third switches 12, 13 are 
not necessarily disposed in the positions to sandwich 
the disc member 9. 

[0035] In the jog dial 8A of Fig. 8, the disc member, 9 
is supported on the base member 27 capable of rotating 
and moving to the pushing-in direction, namely, to an 
arrow A direction in the drawing, which is the same as 
the jog dial 8 of the embodiments described above. On 
the base member 27 is supported a first switch (not 
shown) which is operated by pushing the disc member 
9 to an arrow A direction. 

[0036] The base member 27 is made longer in the 
pushing-in direction. At about the midpoint thereof, pro- 
truding supported pins 28 (one of them is shown) are 
provided. 

[0037] In the housing member, protruding supporting 



15 



20 



25 



30 



35 



40 



45 



50 



5 



9 



EP1 150 243 A2 



10 



pieces 29, 29' are provided. In supporting holes 29a, 
29a' of the protruding supporting pieces 29, 29', the sup- 
ported pins 28, 28* of the base member 27 are supported 
allowing free pivoting movement. Sandwiched between 
the front side direction edge of the base member 27, 
namely, a position corresponding to the edge of the side 
where the disc member 9 is supported, and the back- 
ward edge (the other side of the front side edge) of the 
base member 27, switches 30, 31 are disposed at the 
positions respectively corresponding to the edge of the 
side where the disc member is supported and to the 
edge of the opposite side, sandwiching the supported 
pins 28. The switches 30, 31 are further supported by a 
flexible printed board 32, and the switch 30 serves as 
the second switch and the switch 31 serves as the third 
switch. 

[0038] In the jog dial 8A, in addition to the rotating op- 
eration of the disc member 9 to two directions and the 
pushing-in operation of the disc member 9, the push- 
down operation of the disc member 9, namely, the op- 
eration to move the disc member 9 to the arrow C direc- 
tion in the drawing is made to pivot the base member 
27 to push the second switch with the front side edge of 
the base member 27. Also, the push-up operation of the 
disc member 9, namely, the operation to move the disc 
member 9 to the arrow B direction in the drawing is made 
to pivot the base member 27 to push the third switch 31 
with the backward edge of the base member 27. 
[0039] Accordingly, also with the switch apparatus of 
this example, a variety of instruction operations may be 
performed by operating only the disc member 9. 
[0040] Any of the shapes and the configurations of 
each part illustrated in the described embodiments and 
the examples thereto shows only an embodying exam- 
ple in carrying out the present invention, and it is to be 
understood that the technical scope of the present in- 
vention shall not be interpreted in a limited sense by 
these examples. 



Claims 

1. A rotatively-operated switch apparatus including: 

a rotating operation unit for accepting rotating 
operation and pressing operation in a direction 
orthogonal to a rotation axis of said rotating op- 
eration, said rotating operation unit outputting 
a signal in accordance with rotation movement 
of said rotating operation; 
a first push switch operated by said pressing 
operation of said rotating operation unit; and 
a second and a third push switches disposed 
on both sides of a rotation plane of said rotating 
operation unit, said second and third push 
switches being operated by pivoting said rotat- 
ing operation unit about a pivot axis parallel to 
said rotation plane of said rotating operation 



unit and orthogonal to the direction of said 
pressing operation. 

2. The rotatively-operated switch apparatus according 
5 to Claim 1 , wherein said rotating operation unit com- 
prises: 

a base member; 

a disc member attached to said base member 
such that said disc member is allowed to rotate 
and being pushed in the direction orthogonal to 
the rotation axis of said rotating operation; and 
a detection circuit detecting a rotation direction 
and a rotation angle of said disc member. 

An electronic device including: 

a housing member; 

a rotating operation unit supported such that a 
portion thereof protrudes into said housing 
member, for accepting rotating operation and 
pressing operation in a direction orthogonal to 
a rotation axis of said rotating operation, said 
rotating operation unit outputting a signal in ac- 
cordance with rotation movement of said rotat- 
ing operation; 

a first push switch disposed within said housing 
member and operated by said pressing opera- 
tion of said rotating operation unit; and 
a second and a third push switches disposed 
on both sides of the rotation plane of said rotat- 
ing operation unit within said housing member , 
said second and third push switches being op- 
erated by pivoting said rotating operation unit 
about a pivot axis parallel to the rotation plane 
of said rotating operation unit and orthogonal 
to the direction of said pressing operation, to- 
ward said both sides of the rotation plane of 
said rotating operation unit. 

The electronic device according to Claim 3, wherein 
said rotating operation unit comprises: 

a base member; 

a disc member attached to said base member 
such that said disc member is allowed to rotate 
and being pushed in the direction orthogonal to 
the rotation axis of said rotating operation; and 
a detection circuit for detecting a rotation direc- 
tion and a rotation angle of said disc member. 

A communication terminal apparatus including: 

a housing member; 

a rotating operating unit supported such that a 
portion thereof protrudes into said housing 
member, for accepting rotating operation and 
pressing operation in a direction orthogonal to 
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a rotation axis of said rotating operation, said 
rotating operation unit outputting a signal in ac- 
cordance with rotation movement of said rotat- 
ing operation; 

a first push switch disposed within said housing 5 
member and operated by said pressing opera- 
tion of said rotating operation unit; 
a second and a third push switches disposed 
on both sides of the rotation plane of said rotat- 
ing operation unit within said housing member, 10 
said second and third push switches being op- 
erated by pivoting said rotating operation unit 
about a pivot axis parallel to the rotation plane 
of said rotating operation unit and orthogonal 
to the direction of said pressing operation, to- is 
ward said both sides of the rotation plane of 
said rotating operation unit; 
storage means storing a plurality of items; 
display means displaying a plurality of said 
items read from said storage means; and 20 
control means conducting selection and execu- 
tion of one of said items displayed on said dis- 
play means, and selection and execution of a 
function required for communications, in ac- 
cordance with the rotation movement of said ro- 25 
tating operation unit and operations of said first 
to third push switches. 

The communication terminal apparatus according 

to Claim 5, wherein said rotating operation unit com- 30 

prises: 

a base member; 

a disc member attached to said base member 
such that said disc member is allowed to rotate 35 
and being pushed in the direction orthogonal to 
the rotation axis of said rotating operation; and 
a detection circuit for detecting a rotation direc- 
tion and a rotation angle of said disc member. 
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FIG. 2 
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